Spectral aerosol optical depth (AOD) measurements, carried out regularly from a network of observatories spread over the Indian mainland and adjoining islands in the Bay of Bengal and Arabian Sea, are used to examine the spatio-temporal and spectral variations during the period of ICARB (March to May 2006) . The AODs and the derivedÅngström parameters showed considerable variations across India during the above period. While at the southern peninsular stations the AODs decreased towards May after a peak in April, in the north Indian regions they increased continuously from March to May. TheÅngström coefficients suggested enhanced coarse mode loading in the north Indian regions, compared to southern India. Nevertheless, as months progressed from March to May, the dominance of coarse mode aerosols increased in the columnar aerosol size spectrum over the entire Indian mainland, maintaining the regional distinctiveness. Compared to the above, the island stations showed considerably low AODs, so too the northeastern station Dibrugarh, indicating the prevalence of cleaner environment. Long-range transport of aerosols from the adjoining regions leads to remarkable changes in the magnitude of the AODs and their wavelength dependencies during March to May. HYSPLIT back-trajectory analysis shows that enhanced long-range transport of aerosols, particularly from the west Asia and northwest coastal India, contributed significantly to the enhancement of AOD and in the flattening of the spectra over entire regions; if it is the peninsular regions and the island Minicoy are more impacted in April, the north Indian regions including the Indo Gangetic Plain get affected the most during May, with the AODs soaring as high as 1.0 at 500 nm. Over the islands, theÅngström exponent (α) remained significantly S Naseema Beegum et al lower (∼1) over the Arabian Sea compared to Bay of Bengal (BoB) (∼1.4) as revealed by the data respectively from Minicoy and Port Blair. Occurrences of higher values of α, showing dominance of accumulation mode aerosols, over BoB are associated well with the advection, above the boundary layer, of fine particles from the east Asian region during March and April. The change in the airmass to marine in May results in a rapid decrease in α over the BoB.
Introduction
Aerosols, natural and anthropogenic, affect the climate directly as well as indirectly; though the magnitudes remain uncertain even today (IPCC 2007) . The direct effects are due to the absorption and scattering of solar radiation by aerosols leading to changes in the planetary albedo and hence the radiation budget (Charlson et al 1992) . In the indirect effect, aerosols change the size and number density of cloud droplets, modify the cloud albedo, cloud lifetime and hence the precipitation (Twomey 1977; Albrecht 1989; Rosefield 2000) . While scattering (e.g., by sulfate aerosols) results in an increase in atmospheric albedo and a consequent decrease in the amount of radiation reaching the earth's surface (thereby causing a cooling effect (Charlson 1992)), aerosols, such as black carbon (BC) and dust, significantly absorb in the visible and IR spectrum leading to atmospheric warming and a surface cooling. The IPCC (2007) estimates of direct radiative forcing of black carbon aerosols from fossil fuel and biomass burning are in the range of +0.27 to +0.54 Wm −2 and for organic carbon they are in the range of −0.04 to −0.41 Wm −2 . For dust aerosols the radiative forcing estimates are in the range of −2.0 to +0.5 Wm −2 (IPCC 2007) . In assessing the radiative forcing due to aerosols over a given region, the single parameter of utmost importance is the spectral aerosol optical depth (AOD), which is the total extinction caused by aerosols present in a vertical column of the atmosphere. As such, quantifying the magnitude and the spectral variation of AODs is of immense importance not only in understanding our aerosol environment, but also in impact assessment. The sources and sinks of atmospheric aerosols being diverse and scattered in nature, aerosol properties show large spatio-temporal heterogeneity. This is particularly the case with India with its large density of population, its diverse living habits, distinct topographical features, and above all, the largescale synoptic changes in the prevailing meteorology associated with the monsoon. Despite, there is a scarcity of spatially resolved information on aerosol properties for the Indian regions. One of the goals of the Integrated Campaign for Aerosols, gases and Radiation Budget (ICARB) was to examine this heterogeneity and its change with time.
As a part of Indian Space Research Organization's Geosphere Biosphere Program (ISRO-GBP), the multi-platform field experiment ICARB was conducted during March to May of 2006. During this period campaign mode observations of aerosol parameters were made over the land, ocean, and in the atmosphere using a variety of instruments on different platforms (Moorthy et al 2006) . Of these, the land segment has a special importance owing to the fixed nature of the observing station and the consequent capability to provide a time series of the parameters concerned, while the mobile platforms make spatially resolved measurements. During ICARB, spectral aerosol optical depth (AOD) measurements were carried out from 14 land stations, spread over India (figure 1), out of which 12 stations were over the mainland and one each on two islands; Minicoy (MCY) in the Arabian Sea and Port Blair (PBR) in the Bay of Bengal (BoB). The data from these stations for the period March to May 2006 are used to characterise the AODs during ICARB and the results are presented in this paper. 
